Introduction
A number of authors have discussed the characteristics of useful knowledge and the process by which practitioners translate knowledge into action (e.g. Heller, 1986; Lawler et al., 1985; Rynes et al., 2001; Thomas & Tymon, 1982) . The general view in this literature is that the traditional criteria for scientific validity do not in themselves guarantee usefulness to practitioners. In a field like business management, there is only occasional alignment between the formal body of knowledge and the particular circumstances of unique cases encountered by managers, which tend to be 'not in the book' cases (Hoshmand & Polkinghorne, 1992; Schon, 1983) . Even when there is a match between theory and the problem encountered in practice, the type of knowledge required may be qualitatively different. Whereas some professions rely on a well-established and rigorous knowledge base, managerial practice is far away from being the mere application of a set of well-defined findings or theories. Managers rely primarily on tacit, procedural knowledge, derived from direct experience and trial-and-error learning. This does not imply that academically produced knowledge cannot or should not be utilized, but rather that the outputs of academic research must be compatible with these practical reasoning processes. Only then can researchers engage in an interactive and reciprocating process with managers aimed at building useful theory (cf. Mahoney & Sanchez, 1997; Mohrman, 2001) . Hoshmand and Polkinghorne (1992) and Schon (1983) called for a better articulated epistemology of practicing knowledge, which would illuminate the relationships between conceptual understanding, formal/scientific knowledge, and professional expertise. This perspective is rooted in the philosophical tradition known as pragmatism. Aristotle referred to praxis as the art of acting upon conditions one faces in order to change them (Bernstein, 1971; Susman & Evered, 1978) . He contrasted praxis with theoria, 'the sciences and activities that are concerned with knowing for its own sake' (Bernstein, 1971: ix) and with techne, 'the skillful production of artifacts and the expert mastery of objectified tasks' (Habermas, 1973: 42) . Whereas for Aristotle, there was a sharp distinction between the theoretical and practical disciplines (Bernstein, 1971) , philosophers in the pragmatist tradition have attempted to overcome the dichotomy between theory and action. John Dewey called for a philosophy that would become a 'philosophy of practical activity' (quoted in Bernstein, 1971: xiii) . 1 He felt that traditional epistemology was excessively occupied with the logic of proof and results rather than with the process by which one discovers, tests and modifies hypotheses.
The pragmatic validity of knowledge can be judged by the extent to which goals or intended consequences can be achieved by producing certain actions or using particular instruments (cf. Rescher, 1977) . Because traditional criteria for scientific validity do not guarantee pragmatic validity, there is a need to identify the characteristics that lead to usefulness. Yet there is little consensus in the literature regarding how pragmatically valid knowledge is created. Previous work has discussed such factors as the origins of research questions, the research techniques employed, the relationship between researchers and managers during the research process, and different approaches to theory building. For example, in an analysis of studies published in the field of industrial psychology, Sackett (1994) found that the vast majority of studies built on research questions derived from the existing literature rather than from any applied problem. He argued that academic research would be more useful if the starting point was a real problem faced by an organization. However, one can also argue that too strong a focus on applied problems would actually add little new knowledge to what practitioners already know (e.g. Donaldson, 1985 Donaldson, , 1992 . As for the research process, Evered and Louis (1981) argued that much research has limited usefulness because it is conducted 'from the outside' of organizations rather than 'from the inside'. However, Lawler et al. (1985) and Donaldson (1985) defended the use of large-scale and quantitative research 'from the outside' to study the effects of different approaches to enhancing organizational effectiveness. Concerning theory building, a focus on prescriptive theory was advocated by Argyris (1996c) , Meehan (1982) and Mahoney and Sanchez (1997) , whereas Lewin and Stephens (1993) , Mintzberg (1979) and Pettigrew (1990) argued that a descriptive approach actually enhances utility of management theory to managers.
Knowledge as design
One aspect that has been less prominent in this debate is the format of the output of the research. Theories and research findings can be represented in different ways, relatively independently of the research methods employed to produce them. This aspect of academic knowledge becomes a central concern if one applies the pragmatist perspective described above. The pragmatist perspective focuses on the role knowledge plays as a conceptual tool in professional inquiry processes. This potentially tool-like character of knowledge is often overlooked (Perkins, 1986 ). Perkins contrasted the prevailing view of 'knowledge as information' with the alternative view of 'knowledge as design'. A design is a structure adapted to a purpose, for example, a knife constructed to be a tool for cutting. For example, the year 1492, when Columbus discovered America is not only a piece of information or an isolated 'fact', but can be a milestone date and a peg for parallel historical events: What happened in Europe at that time, or in the Far East? (Perkins, 1986) . In other words, the same piece of knowledge -the year 1492 -can potentially be treated both as information and as design (in this case, as a tool for grasping or holding other pieces of information).
In order to develop a framework for pragmatic validity, we propose that one can utilize principles from fields such as cognitive ergonomics, which seeks to identify design principles that can be consulted by those who develop user interfaces of computer systems, buildings, cars, or any other physical product. User-friendliness is a concern in many fields and it is possible that the same principles may apply whether one is considering the design of physical products or the design of cognitive tools such as conceptual models derived from academic theory. An example is the use of external cues to remind people of what to do in various situations. A physical product such as a door handle may be designed to signal its proper operation (e.g. whether a slide or a pull is required) (Norman, 1990) . A conceptual model may in the same manner function as external memory that helps compensate for the limited capacity of short term memory (Meyer, 1991; Argyris, 1996a) . For example, the Five Forces diagram (Porter, 1985) might work as a mnemonic device and assist a management consultant in recalling the most important elements that need to be considered when analysing a company's competitive situation.
In addition to cognitive ergonomics, one also needs to consider the role that tools play in shaping social processes. J.M. Levine et al. (1993) noted that tools embody accepted ways of thinking and often invisibly shape the course of both individual and group cognitive activity (see also Meindl et al., 1994, and Bonora & Revang, 1993) . Werr et al. (1997) studied the methodologies employed by leading management consulting firms. They found that all of the consulting firms had highly detailed and structured methods that facilitate 'cognitive co-ordination'. The methods were used to co-ordinate action both inside the consulting firms and in interaction with clients. The methods represent a shared interface that support the exchange of experience because communication can be based on a common vocabulary and reference points among actors that might belong to different functional groups or even different national practices.
Yet it is rare that theories in management can be used as cognitive tools by practitioners without great modification. Argyris (1996a) noted that many theories of organizational behaviour are too complicated for the mind/brain to use in everyday life. Mintzberg questioned whether the human brain prefers to think in terms of the continuous and bivariate relationships found in formal research, and concluded that it searches for another kind of order, 'characterized by clusters or configurations, ideal and pure types ' (1979: 588) . In contrast with the characteristics of widely adopted conceptual models, such as those used by consulting firms, the outputs of academic research are usually not tailored to how people process information and are thus difficult to apply under the constraints imposed by everyday situations, such as time pressure, uncertainty and complexity.
Knowledge in different representational modes
In focusing attention on the outputs of research and the role it plays as a cognitive tool for the practitioner, it is necessary to consider the different possible ways in which knowledge can be represented. For this purpose, it is helpful to apply elements of the analytical framework developed by Kress and van Leeuwen (1996) in the field of social semiotics. Social semiotics seeks to understand how different signs acquire meaning and the underlying grammar that govern the production and interpretation of these signs. The most commonly analysed type of sign-making is the one that occurs through oral or written language. However, social semiotics emphasize that human societies use a variety of modes of representation, including gestures and facial expressions, pictures and symbols, myths and stories, together with verbal and written language. One might be able to use the same analytical framework for analysing sign-making in different representional modes. As pointed out by Kress and van Leeuwen (1996) , sometimes the same thing can be 'said' both visually and verbally. For example, the choice between word classes and semantic structures in written language is in visual communication expressed through, for instance, different uses of colour, perspective and line. At other times, the meanings that are realized in one representational mode cannot be translated into a different mode without a loss of meaning. Kress and van Leeuwen observed that many of the meanings conveyed via diagrams are difficult to convey verbally and are therefore left unexplained in many textbooks and newspaper articles.
In the following we analyse some of the key contributions to the literature on the usefulness of knowledge. We have grouped these contributions into one of three categories depending on the representational mode that they imply: propositional, narrative or visual (these are summarized in Table 1 ). We describe the tenets of each perspective and analyse how knowledge achieves pragmatic validity in each mode. As an example we show how the same prescription -'adoption of Japanese manufacturing techniques will lead to higher productivity' -may be represented in a propositional, narrative and visual mode. We end with a discussion of how pragmatic validity may be included as a formal criterion for research and theory building in management and organization theory. 
Pragmatic validity in the propositional mode
Sound description is the foundation for all knowledge systems, including one in which pragmatic validity is a key criterion. Descriptive accounts provide the starting point for intervention and also the reference points against which the effects of the intervention are assessed. Yet here we take the position that although descriptive theory is necessary, it is not sufficient if academic research is to be useful. Useful knowledge does not only contain a description of what is happening, or what is going to happen under certain conditions, but also specifications for how these conditions and actions can be created in the first place (Argyris, 1996b; Meehan, 1982 Argyris (1996a Argyris ( , 1996b and Meehan (1981 Meehan ( , 1982 have both described frameworks for how one should construct prescriptive theory that is useable by practitioners in their everyday context. Their perspective is a Popperian one, although it is applied to management and organizational learning rather than to science. In line with Popper's theory of falsification, Argyris (1996c) argued that learning is often hampered when either practitioners or management scholars fail to specify the operational definitions they use or the procedures that can be used for testing the validity of their claims. Consequently, a self-sealing process is created in which beliefs are protected from feedback that might otherwise have provided disconfirming evidence. The result is that ineffective theories are maintained instead of being replaced by more effective theories. 2 Pragmatically valid theory in the propositional mode contains three major components. First, there are explicit and causal propositions of the form 'if you do A, then B is likely to follow, given certain conditions'. 3 The second component consists of rules that practitioners can use to test the validity of these causal claims. This requires a certain level of operationalization of the construct. For example, the theory that states that 'adoption of Japanese manufacturing techniques will lead to higher quality and productivity' can be tested by observing whether the implementation of the techniques leads to the predicted consequences by observing indicators of quality and productivity. Third, a pragmatic theory needs to contain explicit statements of how the results are created. In this case, it must specify the changes that must be made to factory organization, automation, etc. in order to implement the Japanese model ( Figure 1 ).
Discussion -propositional perspective
There are important implications for theory building if the propositional perspective gains wider acceptance. This perspective suggests that scholars should place increased emphasis on developing prescriptive theory that can be tested by implementation in real organizational contexts. This contrasts sharply with the observed state of affairs. Lutz (1982) and Moran and Ghoshal (1996) saw little potential for deriving meaningful prescriptions from the most popular models within organizational theory. Lutz (1982) remarked that what most of the current theories do is to tell managers that they are in trouble, and occasionally why, but they say nothing about how they are supposed to get out of trouble. Indeed, many prominent theories present a pessimistic view of the role of managers in effecting organizational change. Moran and Ghoshal concluded that current organization theory is Worren et al. When theories become tools 1 2 3 3 more concerned about 'the unintended consequences of organizing than about organizing for [an] intended purpose ' (1996: 70) . Although many scholars are sympathetic to the need for relevance and utility of academic research, there are challenges that proponents of the propositional perspective must address in order to present a viable guiding framework for future research. One challenge is the view of learning and decision-making processes inherent in this perspective. There is a tendency within the propositional perspective to assume that learning only occurs by conscious or analytical reasoning. However, an emerging body of work in cognitive psychology, summarized by Claxton (1997) , shows how learning may also accrue without conscious understanding -a process called incidental learning or learning by osmosis. There are in fact a number of potentially negative effects of encouraging people to be more reflective and explicit when learning a new task or making a decision. A study by Masters (1992) compared two groups of novice golf players: one group received explicit Human Relations 55(10) 1 2 3 4 Testable main proposition: Adoption of Japanese manufacturing practices leads to higher quality and productivity.
Description and constructs which have been operationalized:
Manufacturing practices encompass all elements of the work organisation of a plant, including plant lay-out, work design, organisational structure, work processes, incentives, etc. Manufacturing practices are also influenced by product design and by the linkages between personnel involved in manufacturing, marketing, and product design.
Classifications:
1. Japanese 'lean manufacturing' 2. American 'Tayloristic model' 3. Swedish 'human-centred model'.
Tools and methodologies exist that can help operations and manufacturing managers move toward the Japanese model. These specify how changes are made to the following elements of the firm system: • Product design (e.g. design for manufacturability, standardization of parts) • Buyer-supplier relations (e.g. long-term partnerships and alliances) • Work design (e.g. work cells) • Incentive systems (e.g. performance related pay; profit sharing) • Automation (e.g. automated assembly) • Human resource management (e.g. quality circles) • Work processes (e.g. 'quality at source', elimination of non-value adding activities)
Figure 1
The case for Japanese manufacturing principles: A propositional representation instructions about how to stand, hold the club, and hit the ball, etc., whereas the second group were left free to practise on their own. When the two groups were tested against each other under stress (induced by the presence of a golf expert and a financial reward), the group that received explicit instruction performed worse than the group that had not. This effect, however, is dependent upon the task. Explicit strategies are predictive of success on welldefined, analytical tasks. Explicit strategies are predictive of failure for many skill acquisition and insight tasks. Explicit strategies, which decompose information that can be reduced to words, tend to distort tacit representations (such as affective and sensory considerations) that may in fact be important for effective learning and problem solving. As Claxton (1997) pointed out, more ambiguous or intuitive tasks contain many considerations that are not (equally) verbalizable.
Argyris and Meehan acknowledge that there will always be gaps in the managerial theories available to practitioners because the theories can never represent the full complexity of the context in which the implementation is occurring (Argyris, 1996c) . Hence in any given situation, action will be a result of combining theoretical knowledge with practical knowledge derived from previous experience. Although this perspective thus emphasizes the role of organizational learning, it is unclear what the role of improvisation is relative to conscious design and planning. As Weick (1993) pointed out, effectiveness is not only achieved through intention, planning and implementation, but may also result from improvisation. Improvisation is the organizing strategy of 'making it up as you go along' (Miner & Moorman, 1995: 1) or more formally 'activities in which composition and execution of action approach convergence with each other in time' (Moorman & Miner, 1996: 2) . Intentions may set things in motion, but the stream of actions that is generated often lead to outcomes that were not specified in advance. These emergent structures may prove dysfunctional in some cases, but they may also prove effective and thus exhibit a 'post hoc orderliness'. As stated by Weick (1993: 351): (. . .) the source of coherence in the design lies elsewhere than in intention. There [is] not a transition from imagination, through intention, into execution. Instead, there [is] an imaginative interpretation of execution that [imputes] sufficient coherence to the execution that it could easily be mistaken for an intention.
There is some evidence that the ability to improvise is linked to effectiveness, particularly in organizations facing dynamic market conditions. For example, in a study of six product development projects, Brown and Eisenhardt (1997) characterized the more successful projects as being in a state of dissipative equilibrium that required constant vigilance to avoid slipping into either pure chaos or rigid structure. This was most successfully done by a combination of predetermined structures and procedures, and improvisational tactics in response to unexpected events. However, the fact that improvisation plays a role does not necessarily diminish the importance of the propositional perspective as such. As pointed out by Kay (1995) , to observe that organizations are complex and that change is adaptive helps little in deciding what to do. Prescriptive theory, for all its weaknesses, provides recipes for action and maps of processes that managers can at least partially control. Yet the findings described above are helpful in reminding us that intended action is continuously mixed and integrated with emergent patterns and structures to create successful adaptation. They also point to some potential problems of forcing all learning and problem-solving efforts into an explicit and propositional format.
Pragmatic validity in the narrative mode
Authors with a postmodern or constructivist perspective have frequently criticised the prevailing emphasis on empirical precision and conceptual clarity in the organizational sciences. Indeed, Astley and Zammuto (1992) argue that linguistically ambiguous knowledge -such as stories, metaphors or general concepts -is often more useful to practitioners. Ambiguous knowledge applies to a wider range of empirical phenomena and may therefore be used as a basis for designing interventions that address a number of different managerial problems. Because substantive knowledge about cause-effect relationships is lacking in many areas of organizational life, linguistically ambiguous knowledge might actually improve the ability to deal with situations involving high uncertainty. Orr (1990) has shown that practical knowledge is often shared by means of story-telling between members of a community of practice. In a study of photocopier repairmen, he found that many of the faults they had to deal with were not covered in the machine manuals, as they involved problems that were not anticipated by the designers, such as problems deriving from the interaction between the user and the machine rather than from the machine itself. In contrast, the war stories and anecdotes circulating among the repairmen combined facts about the machines with the context of specific situations, and were often used to make sense of ambiguous situations, such as when diagnosing a problem not previously encountered. Astley and Zammuto (1992) and Barry and Elmes (1997) describe the role of ambiguous knowledge in strategic decision-making. Ambiguous theories frame the strategic discourse within the organization without making premature commitments to a particular decision. Poorly defined theories might thus preserve options, in that managers can apply the same theories even when the environment is changing. Ambiguous theories also appeal to a wider range of stakeholders, who are allowed to interpret the theory in ways that fit their particular context. Different stakeholders might, for example, support the same policy for different reasons. The need for fostering coherence and identity among multiple stakeholders with varying interests is seen as increasingly important in a time when integrated hierarchies are being replaced by loosely coupled or even virtual organizations. In sum, Astley and Zammuto argue that the most useful type of knowledge is not prescriptions or techniques but concepts and ideas that can be used to interpret events or, as rhetorical tools, to alter perceptions and galvanize collective action. Some types of ambiguous knowledge can be evaluated by using frameworks for analysing narratives (e.g. Barry & Elmes, 1997; Bruner, 1986) . Narratives have been defined as the 'symbolic presentation of a sequence of events connected by subject matter and related in time' (Scholes, 1981: 205) . Whereas propositional knowledge has deductive and generalized features, narrative knowledge has imaginative and contextualized qualities. Effective narratives have the power to persuade and facilitate understanding by being mediators between the general and the particular. Hermans et al. (1992) noted that the parable is the oldest form of moral literature, and the anecdote is the most common form of instruction. The usefulness of narrative knowledge is indicated by the extensive use of case studies in contemporary business education (Alvarez & Merchan, 1992) . The fact that ambiguous theory by definition lacks the propositional format of prescriptive theory does not imply that there are no criteria for judging the appropriateness or effectiveness of this type of knowledge. To be effective, a narrative must conform to rules for logical consistency in its descriptions of the connections between particular events, and must, at the same time, provide drama or imagery to arouse interest and attention. According to Barry and Elmes (1997) , successful organizational stories tend to be those that are novel and stand out from other stories, are persuasive, and invoke retelling and sensemaking among diverse stakeholders.
Narrative analysis draws on fields such as literary criticism, rhetorical theory and aesthetics to explain how stories provide a sense of meaning and credibility. For example, archetypal figures and motifs can be employed to persuade readers of the viability of a theory. As pointed out by March (1995) , one of the most conventional plots is to herald an age of uncertainty and Worren et al. When theories become tools 1 2 3 7 accelerating change. Another familiar plot is the emergence of an enemy or obstacle. By embarking on a 'Hero's Journey', the company can then renew itself (while enduring hardship), confront the enemy, and finally succeed (Barry & Elmes, 1997) . Consider the way lean manufacturing is described in the book The machine that changed the world (see Figure 2) , a text that employs many of the familiar rhetorical devices identified by scholars analysing narratives. The imperative for introducing 'lean manufacturing' is couched in terms of a drama involving Japan versus the rest of the world: western companies have lost out during this struggle but can regain their strength if they adopt best practice. The authors also recount a number of stories about individual characters. We are not reading about Toyota in general but about Kiichero Toyoda and his nephew and how they managed to develop a new production system. Interestingly, other researchers have subsequently contested many of the claims in this book. For example, Swedish researchers (Sandberg, 1995) disputed the productivity data that were provided, which were used to hail Japanese lean manufacturing and denounce the effectiveness of the neo-craft Human Relations 55(10) 1 2 3 8 'Twice in this century [the auto industry] has changed our most fundamental ideas about how we make things. And how we make things dictate not only how we work but what we buy, how we think, and the way we live. [. . .] After World War 1, Henry Ford and General Motors' Alfred Sloan moved world manufacture from centuries of craft production -led by European firms -into the age of mass production. Largely as a result, the United States soon dominated the global economy. After World War 2, Eiji Toyoda and Taiichi Ohno at the Toyota Motor Company in Japan pioneered the concept of lean production. The rise of Japan to its current economic pre-eminence quickly followed, as other Japanese companies and industries copied this remarkable system.' 'In the spring of 1950, a young Japanese engineer, Eiji Toyoda, set out on a three-month pilgrimage to Ford's Rouge plant in Detroit. In fact, the trip marked a second pilgrimage for the family, since Eiji's uncle, Kiichiro, had visited Ford in 1929. (. . .) Eiji was not an average engineer, either in ability or ambition. After carefully studying every inch of the vast Rouge, the largest and most efficient manufacturing facility in the world, Eiji wrote back to headquarters the he 'thought there were some possibilities to improve the production system'. (. . .) But simply copying and improving the Rouge proved to be hard work. Back at home in Nagoya, Eiji Toyoda and his production genius, Taiichi Ohno, soon concluded (. . .) that mass production could never work in Japan. From this tentative beginning were born what Toyota came to call the Toyota Production system and, ultimately, lean production.'
[Excerpt from Womack et al., 1991] Figure 2 The case for Japanese manufacturing principles: A narrative representation oriented assembly techniques that were practised at Volvo's Uddevalla plant. The fact that these protests have not gained much attention in the business community may be the lack of an equally compelling 'counter-story' to support the Swedish model.
Discussion -narrative perspective
The narrative perspective has elucidated a mode of representation that was previously largely ignored. Representing knowledge in a narrative format frequently increases usefulness by enhancing interest, involvement and credibility of a theory or concept. Narratives also facilitate encoding and recall of information, in that people can use their general knowledge of familiar plots and settings to structure the concepts of a story (Glass & Holyoak, 1986) . At the same time, it is important to acknowledge limitations of this representational format. For example, although it is clear that much organizational knowledge is transmitted in the form of stories (e.g. Barry & Elmes, 1997; Orr, 1990) , this process is not unproblematical. It is often difficult to extract lessons from the stories told in organizations, especially where one's personal knowledge has to be pooled with knowledge gained by others, or in an environment where interpretations are politically motivated and aimed at establishing favourable reputations (Levinthal & March, 1993) . While it is true that myths and stories play an important role in complex organizations and that management theories may serve as input material to the story-telling process, these remain only a part of reality and not the only reality (Lutz, 1982) . Narrative knowledge is susceptible to distortion (Mandler & Johnson, 1977) and we agree with Beyer (1992) that progress is difficult unless ambiguous knowledge is confronted with data from time to time. However, as we have pointed out earlier, the most relevant empirical test from a pragmatic viewpoint may not be the degree of fit between the content of the narratives and reality per se, but rather the degree of effectiveness in producing desired outcomes when utilizing this type of knowledge. As conceptual tools, the most important role of narratives and other types of ambiguous knowledge is that of providing cognitive support by facilitating information encoding and retrieval, conveying implicit assumptions, and shaping interpretive frames of reference among organizational actors. As we shall discuss in more detail below, these effects might be identifiable and measurable, and therefore researchable using conventional methods.
Pragmatic validity in the visual mode
Knowledge in organizations is frequently codified and represented in a visual format. For example, business processes, organizational structures and even vision statements are frequently expressed by means of diagrams or other types of illustrations. Innovations such as television, colour printing technologies and graphics software have enabled this proliferation of visuospatial representation of management concepts. The same trend is evident in the academic world, where there has been an increase in the use of graphics and visual media. One study compared different editions of a standard college textbook over four decades, and found that the average number of illustrations per 100 pages had increased markedly during the last 30 years (Magnussen et al., 1996) .
Despite the increasing use of visual media, our knowledge about the factors associated with pragmatic validity for visually represented information is largely intuitive. Visual communication has received scant attention in the academic literature, 4 and visual data have played a very minor role in organizational research, which instead has relied on verbal reports from subjects (Meyer, 1991) . What is needed is an increased understanding of both the 'grammar' underlying the production of visual statements, and the broader role that visual information plays in organizational processes. Kress and van Leeuwen (1996) have developed a framework for analysing the grammar of visual representation. They define grammar as the rules that govern how depicted elements combine into visual 'statements' of greater or lesser complexity and extension. So far this framework is descriptive but they suggest that their investigation might lead to a normative framework that can help to develop 'visual literacy' supported by a set of more formal rules for visual representation. It is interesting to note that visual grammar might be more than just a matter of social convention. Research suggests that there exist universals in visual representation of both physical objects and abstract relationships. Blind people recognize a wide variety of pictures and use many of the same devices as sighted illustrators do when making drawings. For example, blind people can express visual metaphors such as a spinning wheel by drawing curves inside a circle (Kennedy, 1997).
Like any semiotic system, the visual mode provides an array of choices of different ways objects and their relations may be represented. Figure 3 provides a representation of some of the same concepts as in the propositional and narrative examples in Figures 1 and 2 . This diagram makes use of two basic codes for representing visual information. First, the concepts are depicted as interacting with each other through the use of arrows, more formally called vectors in Kress and van Leeuwen (1996) . Vectors realize similar meanings as 'action verbs' in language (such as 'cause' 'transmit', 'send'). Specifically, the arrows are used to indicate that introducing Japanese manufacturing principles leads to success. In other words, this system of objects represents a process of events that takes place over time. The figure also contains a classification in that two 'intervening' variables, quality and productivity, have been split into two different boxes. Because the two boxes are equally large it implicitly suggests that quality and productivity are equal in some way, for example, they may contribute equally strongly to competitive advantage. The choice of geometrical shapes is also a way of conveying meaning. For example, one could imagine the boxes being replaced by circles or by triangles. Visual shapes are examples of choices that are normally left unexplained in the accompanying text. For example, the size of boxes may indicate the importance attached to different concepts, and this may not have been made explicit. Similarly, the choice of a circle over a rectangle may connote an 'organic' rather than a 'mechanistic' orientation.
In addition to social semiotics, there are frameworks within cognitive psychology that can be used to analyse visual representations. Cognitive psychologists have documented how information can be organized best to aid encoding and retrieval (e.g. Card et al., 1999: 15-17; Glass & Holyoak, 1986) . The use of hierarchical organization of information and the use of visual symbols are ways of establishing memory cues and of 'chunking' information into larger units to aid both encoding and retrieval (Glass & Holyoak, 1986) . The importance of simple, parsimonious and flexible conceptual modes must be seen in relation to the typical work demands in managerial jobs. Managers work with and through people and must cope with discontinuity, variety and time pressure. Visual models help communicate complex relationships in an efficient manner and function as external memory that help compensate for the limited capacity of short-term working memory. 
Discussion -visual perspective
Many of the most popular management models are expressed in a visual format or at least accompanied by visual representations. We would suggest that the popularity of Porter's Five Forces framework is in part due to the simple diagram with five boxes, each representing an external force that a firm must consider in defining its strategic position. Yet despite the popularity of such models, there is little research-based inquiry into how representational modes influence their diffusion, adoption or effectiveness. Recent contributions have begun to rectify this imbalance by documenting the pervasiveness of visually encoded information and by taking the first steps in developing frameworks for analysing images (e.g. Glasgow et al., 1995; Kress & van Leeuwen, 1996; Stafford; . Most of this work is still in its early phases, but promises to supplement the current interest in narratives and discourse among postmodern scholars (Kilduff & Mehra, 1997) with an equally strong foundation for understanding visual representations.
As with other representational modes, pragmatic validity in the visual mode is related to how effective the representation is in conveying meaning and providing cognitive support to managers. The effectiveness of visually represented information has been the subject of some experimental research. For example, Smith and Taffler (1996) studied the use of cartoon graphics to improve the communication of accounting data. Accounting ratios were assigned to facial features to illustrate, for example, 'healthy' and 'distressed' companies. Their study compared three groups of users who were presented with the same information presented in different formats: accounting statements, financial ratios and 'faces' constructed by the application of financial ratios to particular facial features (e.g. a smiling mouth indicated high profitability). Participants were asked to classify companies as solvent or bankrupt, and the speed and accuracy of their judgements were compared to assess the effect of the three different presentation formats. The results show that participants' categorizations of solvency or bankruptcy were more accurate and made twice as fast when they were based on the faces compared with actual accounting statements and ratios.
Within operations research, the 'travelling salesman' is a classic puzzle used to demonstrate various techniques for optimization. The goal is to find the best route for someone who wants to visit seven cities and return back to the starting point. The conventional way of solving this problem is to employ an algorithm such as neighbourhood search (Pidd, 1996) . A more recent approach is visual interactive modelling, which represents the cities as points on the computer screen and asks the participant to indicate the shortest distance by simply drawing the mouse between the points. The power of the visual mode is demonstrated by the fact that lay people using the visual interactive software reach a solution that is within 80 percent of the computationally derived optimal route (Hurrion, 1980) .
There are, of course, potential drawbacks from representing knowledge in a visual mode. Visual information is subject to the same biases as other types of ambiguous knowledge such as narratives. We noted above that many diagrams convey taxonomies through the use of boxes or circles. The resulting diagram does not reflect a 'natural' classification but a rather subjective process of deciding which elements belong to the same class (Kress & van Leeuwen, 1996) . Visual representations can be highly persuasive even if their implicit premises are wrong (Meyer, 1991) . The potential for misuse points to need for the type of analytical frameworks that we have described above, which can be used to increase people's 'visual literacy' (Kress & van Leeuwen, 1996; Stafford, 1996) .
Conclusions
We have sought to demonstrate that pragmatic theory may be represented in different modes. The existing literature is flawed by a lack of balance on this point. The author's epistemological stance, usually rooted in one representational mode (typically narrative or propositional), is often promoted without any consideration for the domain that this form of knowledge might apply to, or the limitations of leaving other representational modes out. Within the propositional perspective, rigour has come to mean reasoning in the formal languages of logic and mathematics, with a subsequent neglect of visual and narrative reasoning (Simon, 1995; Sloman, 1995) . For authors like Argyris (1996c) and Meehan (1982) , propositions are the basic cognitive code and usefulness is equated with linguistic precision and explicitness, with little attention paid to the uses of alternative representational modes. The focus on precision and explicitness makes it difficult to observe and represent ambiguity as an empirical phenomenon (D.N. Levine, 1985) and this perspective does not in itself provide a viable foundation for developing pragmatically valid theory. At the other extreme we find postmodern authors such as Morgan (1980 Morgan ( , 1986 , who considers metaphor the basic cognitive code and the generative mechanism for both scientific and pragmatic inquiry. Astley and Zammuto (1992) described how linguistic ambiguity may prove advantageous in developing vision statements, but failed to mention other aspects of organizational life where linguistic ambiguity is dysfunctional (see Donaldson, 1992) . The ambiguous type of theory that Astley and Zammuoto advocate, such as metaphors and stories, has little relevance for managers seeking specific advice for, say, how to control costs, reduce inventories, test customer preferences or implement a new compensation system.
Managers need different types of knowledge that fit the demands of different activities, and academic approaches that consider one representational mode in isolation will always end up with an incomplete picture of how managers actually apply knowledge. The usefulness of knowledge will depend on the degree of fit with such characteristics as the type of problem or decision being considered, the phase in the process and organizational contextual factors. It is likely that ambiguous knowledge is particularly effective in shaping the tacit and interpretive frameworks that practitioners apply in solving problems. Ambiguous knowledge such as metaphors, stories and diagrams guides the process of 'paradigm negotiation' or framing that occurs in the early stages of problem solving and decision making (Boje et al., 1992) . More explicit types of knowledge come into play once the participants have reached a consensus on how the problem should be viewed and thereby move from the strategic to the tactical domain (Rosenhead, 1989) . 5 There are also contextual factors that depend on, for example, the level of the organization in which the knowledge is applied. Senior level management typically employ relatively ambiguous frameworks in developing visions and strategies, whereas lower level employees typically apply more specific techniques and methods to operationalize and implement these visions and strategies.
Despite the differences between representational modes, we consider it likely that the use of cognitive tools has certain identifiable effects and that some of these effects generalize across representational modes. Most of the current methodological literature is oriented toward ensuring scientific, not pragmatic, validity. We need a user-oriented approach that will help us judge the appropriateness of alternative representations of knowledge in different fields of practice. Earlier, we likened this approach to a 'cognitive ergonomics' of management theory, but we also pointed out that it needs to incorporate the broader social and organizational effects of employing conceptual tools.
We envisage three approaches to assessing pragmatic validity. The first is simply to use the level of adoption as an indicator. 6 It is likely that the models that are adopted widely and used extensively have some adaptive value for those using them. However, although an important indicator, looking at the degree of diffusion runs the risk of confounding the pragmatic validity of the tools themselves with the power of the channels of distribution and marketing used to disseminate the tools (consulting firms, business book publishers, gurus, etc.). The second approach, is therefore, to assess pragmatic validity more directly, using an experimental methodology. For example, one can imagine a business simulation involving two groups of MBA students solving a case, each supplied with a different conceptual Human Relations 55(10) 1 2 4 4 model, which could differ in design (e.g. visuospatial layout) but not in substantive content. Differences in performance may thus be attributable to the degree of pragmatic validity of the model employed. An example of this research paradigm is the study reported in Smith and Taffler (1996) referred to earlier on the use of cartoon graphics to improve the communication of accounting data. Armstrong and Brodie (1994) conducted an experiment to determine whether use of Boston Consulting Group's growth/market share matrix (Henderson, 1984) had an effect on investment decisions made by management students presented with a hypothetical case.
The third approach is to ask the users of the tools about their opinions. One can, for example, have users rate different versions of the same conceptual model. In fields such as software interface design, a high degree of enduser involvement and feedback is considered a key factor in securing user-friendly designs. Pragmatic validity is fundamentally about whether the use of certain tools helps guide action to attain goals (cf. Hoshmand & Polkinghorne, 1992) , and the users themselves might be the ones who are best qualified to judge whether this is happening. However, it is important to consider the potential biases inherent in direct user feedback and selfassessments of pragmatic validity. The very purpose of cognitive tools is to create a frame of reality, and it might be difficult for users to think outside the frame once it has been established. Psychological research has documented a number of pervasive cognitive illusions, such as illusory correlations and the hindsight bias (Glass & Holyoak, 1986) , which may cause subjects to attribute success to the use of tools, whereas in fact the outcomes would have been as good or better without the use of the same tools. The ideal approach might be therefore to combine self-reports of usefulness with more objective indicators in order to assess pragmatic validity.
In sum, we believe the pragmatic perspective bears a number of implications for theory building and research in management. The most obvious implication is the need to acknowledge the importance of the concept itself. Traditional criteria for evaluating organizational theories (e.g. Bacharach, 1989) rely on the notions of explanatory power and falsifiability seen from the researcher's perspective and do not address the issues of practical usefulness and relevance. By incorporating pragmatic validity as a criterion we would significantly improve our field's ability to impact managerial practice.
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Notes

1
Dewey did not claim, however, that one should not construct systematic theory that abstracts features from individual phenomena or experiences, or that theory should always serve practical ends (see Bernstein, 1971: 216-17) . On the contrary, his main object was 'to bring the problems and procedures of our moral and social life into closer harmony with the dramatic advances made in experimental scientific inquiry' (Bernstein, 1971: 218) . 2
As pointed out by Meehan (1982) , theoretical adequacy is more important than accuracy. Even 'weak' theories can be the basis for action, in that they serve as launch points for action and the observed outcomes as feedback that can be used for further inquiry. 3
Prescriptive theory according to this view assumes causal relations, but unlike descriptive theory, which may connect variables that are not under managerial control, we see that the connection made in prescriptive theory is between specific actions and outcomes. 4
Notable exceptions include studies on the role of signs in advertising and marketing (e.g. Holbrook & Hirschman, 1993) , visual media to communicate accounting information (Smith & Taffler, 1996) , and visual interactive modelling in operations management (New et al., 1992) . Meyer (1991) discusses a number of other examples of the use of visual data. 5
The research in cognitive psychology summarized by Kaufmann (1988) shows that the more ill-structured a task is, the more imagery gains in importance in determining problem-solving performance. With high novelty, complexity or ambiguity, people switch from a verbal mode to visual representation. 6 This is the most common method used in the literature on the diffusion of management knowledge (e.g. Abrahamson & Rosenkopf, 1993) .
